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(54) Instrument with housing having recess for connectors 



(57) An electronic Instrument with a housing In the 
form of a rectangular body. The housing has a front pan- 
el with a display screen, and opposed side panels ex- 
tending perpendicularly from the front panel to a rear 
panel The housbig defines a cavity adjacent to the rear 
panel and at least one of the side panels. The cavity 
includes a recessed panel portion having attached eleo- 



tronic connectors, so that cables connected to the con- 
nectors can flex to avoid protruding from the side panel 
to facilitate rack mounting, and may extend without pro- 
truding from the rear panel for bench usage. A circuit 
board to which the connectors and a microprocessor are 
connected may be oriented parallel to the rear panel, 
. altowing a limited f ront-to-rear depth for the housing. 
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Description 

Held of the Inventton 

[0001] The invention relates to electronic instrunrtents 
housing configurations, and more particularly to orien- 
tation of external connectors. 

Background and Summan^ of the Invention 

[0002] Electronic instruments such as oscilloscopes 
("scopes") are employed for test and measurement of 
circuitry and other electronic devices and systems. Of- 
ten, the osclltoscope is set up on a bench along with the 
device under test, with wire connections made between 
the two. Normally, the scope has a front display screen 
and user interface control panel on its front panel sur- 
face, which is oriented vertically or nearly vertically as 
the scope rests on the bench. To make room for the de- 
vtee under test, the scope is commonly positioned at the 
rear of the bench, with the devtee Immediately in front 
of the scope, If there Is adequate room. 
[0003] While convenient for some oscilloscope con- 
figurations, certain scopes are not well suited to this con- 
venient arrangement with the device under test Certain 
oscilloscopes Include personal computer (PC) circuitry 
Inside, using the powerful microprocessors that are 
available at a relatively low cost These scopes provide 
great speed and computational power for a low price 
compared to scopes with custom designed microproc- 
essors. The PC microprocessors used In oscilloscopes 
are normally mounted on conventional PC mother 
boards, to which other circuit boards are typically con- 
nected. External devices such as printers, other com- 
puters, or networks are often connected to such scopes 
by cables connected to electronic connectors mounted 
to a rear panel of the scope housing, and connected in- 
temaBy to the mother board. 

IfiJmi Oscilloscopes using PC processors and moth- 
er boards have been built with housings necessarily 
large to accommodate these components and other os- 
dDosoopa circuitry and components. The nrtother board 
in such a system Is oriented In a vertk:al or horizontal 
plane extending from front to back In the Instmment, to 
alb^^the connectors to t>e mounted on the rear panel. 
This necessitates a signifteantly larger housing depth 
(front-to-back) than wouM be desired, making it often 
impractteal to positton the device under test in front of 
the scope. Moreover, the cables and their connectors 
generally protrude further from tfie rear panel, increas- 
ing the effective depth of the instrunrtent 
[Om] It is also desirable to be able to secure the 
scope In a rack mount, in which only the rectangular 
front panel of the scope Is exposed, and Vt\e remainder * 
of the Instrument is concealed within a rackcablnet This' 
precludes a reorientation of the mother board to reduce ' 
cabinet depth, because such would position the cabia 
connectors on a side of the housing. Cables wouM thus 



protnjde, and it would be impossible to insert the scope 
into a rack slot closely sized to fit the housing and front 
panel. 

[OOOS] The embodiments disclosed herein overcome 
5 these limitations by providing an electronic instrument 
with a housing In the form of a rectangular body. The 
housing has a front panel with a display screen, and op- 
posed side panels extending perpendicularly from the" 
front panel to a rear panel. The housing defines a qavity 
10 adjacent to the rear panel and at least one of the side 
panels. The cavity includes a recessed panel portion 
having attached electronic connectors, so that cables 
connected to the connectors can flex to avoid protruding 
from the side panel to facilitate rack mounting, and may 
1^ extend without protruding from the rear panel for bench 
usage. A circuit board to whk:h the connectors and a 
microprocessor are connected m^ be oriented parallel 
to the rear panel, allowing a limited front-to-rear depth 
for the housing. 

20 

Brief Description of the Drawing s 

IpraT] F^re 1 1s an Isometric view of an according 
to a preferred embodiment of the invention. 
25 [0008] Figure 2 is an isometrte view of the embodi- 
ment of Rgure 1 . 

[D0091 Figure 3 is a secttonal plan view of the embod- 
iment of Figure 1, taken along line 3-3. 

30 Detailed Descriptton of a Preferred Embodiment 

ID01(q F^ure 1 shows an osdiloscope (scope) 10 
having a housing 1 2 with a generally rectangular shape. 
The housing has a vertk^al rectangular front panel 14, a 

35 right side panel 1 6. a left side panel 20, a top panel 22, 
a bottom panel 24, and a rear panel 26. The front panel 
includes a display screen. 30, a contiot Interface panel . 
32 having an an^ay of buttons and control knobs 34. and 
a probe connector panel 36 with several connectors 38 

^ ft>r connecting cable probes 40 to an electron^ circuit 
or device 42 under test In the preferred usage, the os- 
cilloscope rests on a horizontal bench surface, with the 
device 42 poslttoned on the surface In front of the scope. 
[001 1 ] The housing shape is defined by an envetopo 

^ 44 that has an overall parallelepiped or rectangular vol- 
ume. The preferred embodiment departs sHghtty from a 
perfect rectangular body, to provide draft angles to fa- 
dlitate molding manufacturing operations, and radlused 
ec^es and comers to eOmirtate sharp features, trv attor- 

so native emljodlments, the envelope may have more slg- 
nlfteantly rounded comers or surfaces. Including having 
the form of an oblong, cylinder, or ovoid. The envetope 
Is preferably a regular, symmatrteal shape, or any other 
shape driven by the physical constraints defined t»y the 

55 space the instrument is to occupy. 

[00121 In the preferred eml»dlment, it is desired that 
the instmment housing envek>pe have Omlted depth, so 
that It can be positioned against a back wall at the rear 
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of a bench without the front panel extending excessively 
far forward, leaving adequate bench surface fonward of 
the front panel on which the device under test may rest. 
[0013] The rectangular front panel provides a close fit 
in a rack mount or shelf application, in which a rectan- 
gular opening is defined between other instruments 
above and below, and between vertical straight rails to 
the left and right is a rectangle in which the entire instm- 
ment closely fits. Thus, the volume of the envelope max- 
imally utiRzes the volume available in a rack nrK)unt The 
instmment may be provided with brackets (not shown) 
at the left and right edges of the front panel for direct 
mounting to rack rails, or may rest on a shelf mounted 
to rack rails. 

[001^ The instrument housing shape departs from 
the envelope in several unimportant ways, and In one 
significant way. The housing includes hinged retractable 
legs 46 at the forward edge of the bwer panel that allow 
the front panel to be tilted sightly upward for bench view- 
ing. These legs protrude from the envebpe when de- 
ployed, but are not considered meaningful departures 
for the purpose of this disclosure. Similarly, various of 
the control knobs 34, connectors 38, cable wrap guides 
50, display screen bezel, and other small elements de- 
part insignificantiy above and bek>w the envelope. 
These departures are considered insignificant because 
they do not Omit or affect the size of the space in which 
the scope may be positioned, nor do they significantly 
affect the useful volume of the housing nor the size and 
shape of elements that may be contained within the 
housing. In an aftemaHve emk)odinr>ent, the cavity may 
be defined on only two sides of the housing, with the 
third cavity panel omitted so that the cavity extends the 
full height of the instrument through both the top and 
bottom panels 

[0015] The signifteant departure of the housing from 
the envelope is a cavity 52, as shown in Figure 2. The 
cavity is a rectangular space cut from one comer of the 
envelope, and defined on three skies by surface of the 
housing. A recessed lateral-facing surface 54 \s perpen- 
dicular to the top and rear panels 22, 26, and parallel to 
and recessed wfth respect to the side panel 20. It is a 
rectangular flat surface, that extends nearly the full 
height of the housing, less than half the depth of the 
housing, artd is recessed about one cpjarter the width of 
the housing. A rear facing surface 56 is parallel to the 
rear panel, and extends from the forward edge of the 
lateral panel 54 to an edge 60 of the skle panel 20. A 
third cavity panel 62 faces upward to define the bottom 
of tfie cavity. 

[OOiq A plurality of electrteal connectors 64, 66, 70 
are mounted to the lateral panel 54. These are of a va- 
. riety of types comnwn to personal computers, including 
mulfl-pin serial port chassis mounted connectors 64, 66, 
which are Intertded for connection to compatible con-, 
nectors on cables that connect to printers, other instru- 
ments, extemal monitors, computers or networks. Other 
connectors receive cable terminals that connect to pe- 



ripherals such as mouse or other input devices. The rear 
panel further Includes a power receptacle 72, and addi- 
tional high speed signal connectors 74 for connecting 
with BNC cables. A pNoting handle 76 is nrtounted to the 
s edge 60, and may be stowed in the cavity, or deployed 
for carrying the instrument 

(001 7] Figure 3 shows a portion of the circuitry inside 
the oscilloscope 10. A mother tx^ard 80 is positioned 
parallel to and adjacent the back panel 26. A power sup- 

10 ply 81 occupies a portion of the housing volume adja- 
cent to the back panel 26 and right skie panel 16. The 
mother board extends the full width defined between the 
power supply 81 and the recessed panel portk>n 54. The 
tK>ard Includes connected components in the same 

IS manner of a personal computer, with a microprocessor 
82, one or wore board slot connectors 84, each oriented 
horizontally, and several input/output connectors 64, 66 
for connectton to extemal elements as discussed above. 
A PCI board 86 is a circuit board having conductive edge 

20 contacts 88 that are received in and connect with a slot 
connector 84 on the mother board. The PCI board may 
include oscilloscope circuitry, other circuitry, or may In- 
clude connections to other circuitry. 
[001 8] Cables SO and 92 are connected to connectors 

25 64 and 66, as other cables (not shown) are connected 
to other connectors in the cavity. Each cable has a ter- 
minal housing 94 that is a rigid body that mechanically 
connects to the respective connector on the scope. For 
rack mounting, each cable terminal housing reskJes en- 

30 tirely within the envelope and cavity 52, and a length of 
the cable that extends from each housing also resides 
in the cavity. Adequate room is provkted for the cables 
to bend with sufftoient radn to avoU any interference with 
the envetope in the plane of the left skie'panel. This pre- 

35 vents cable damage or interference when installing the 
scope in a rack mount conf^uration. The cables are also 
shown in dashed fines SO*, 92* to illustrate their position 
when the scope is used in a bench top appficatton po- 
sitioned against a. back wall or barrier. In this instance, 

40 the cables isxtend leftward from the connectors, without 
intersecting the plane of the rear pdnel. 
IPOIS] In the preferred embodiment, the housing Is 
25.40 cm (10 inches high), 43.18 cm (17 Inches) wide, 
and 25.40 cm (10 Inches) deep, excluding knobs, feet 

^ and other minor protrusions. This provides a width to 
depth ratio of 1 .7, as compared to a width to depth ratio 
of about 1 .0 common to typtoal osdildscopes that em- 
ploy PC processors and mother boards in a conventton- 
al arrangement parallel to a skfa panel of bottom panel 

so The cavity is 21 .59 cm (8.5 inches) high. 8.26 cm (3.25 
inches) wkJe, and 1 0.1 6 cm (4 inches) deep. The mother 
board fe 24.77 cm (9.75 Inches) high and 24.13 cm (9.5 
inches) wkte. 

[0020] While the above is discussed in terms of pre- 
ss ferred and alternative embodiments, the claims are not 
intended to be so limited. 
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Claims 

1 . An electronic instmment comprising: 

a housing in the fonn of a rectangular body; 
the housing having a front panel including a dis- 
play screen, 

the housing having opposed side panels ex- 
. tending perpendicularly from the front panel to 
a rear panel; 

the housing defining a cavity acQacent to the 
rear panel and at least one of the side panels; 
the cavity Including a recessed panel portion 
having attached electronic connectors. 

2. The instrument off dalm 1 wherein the recessed 
panel is perpendicular to the front panel. 

3. The instrument of dalm 1 wherein the recessed 
panel Is parallel to an adjacent side panel. 

4. The instmment of dalm 1 wherein the cavity resides 
at a comer of the Insbitment 

5. The instrument of dalm 1 wherein the cavity has the 
fonn of a comer, defined by three mutually perpen- 
dicular surfaces. 

6. The instmment of dalm 1 wherein the housing has 
a lower panel and an upper panel, and wherein the 
cavity is defined at an upper rear comer adjacent 
the Instmment audi that the connectors are acces- 
sible when the Instmment resides on a work sur- 
face. 

7- The instmment of claim 1 wherein the connectors 
define an Insertion axis parallel to the front panel. 

a The instmment of daim 1 wherein the instmment 
includes drcuitry Inchiding a miother board adjacent 
to and parallel to the rear panel. 

9. An electronic instmment comprising: 

a housing having a front panel defining a front 
plane; 

a phirafity of side panels extending in a com- 
nK>n direction from the front panel towisird a 
back panel, and defining an Interior volum6f of 
the instmment; 

at least a first one of the side panels defining a 
cavity; 

the housing Including a second panel portion 
parallel to and recessed below the first side 
panel; and 

an electronic connector attached to tlie second 
panel portion. 



10. The instmment of daim 9 wherein the second panel 
portion is perpendicular to the front panel. 

11. The instmment of daim 9 wherein the second panel 
s portion at least In part defines a cavity. 

12. The instmment of daim 11 wherein the cavity r6^ 
sides at a comer of the instmment 

10 13, The Instmment of claim 9 wherein the cavity has a 
the form of a comer, defined by three mutually per- 
pendicular surfaces. 

14. The instmment of claim 9 wherein the connectors 
IS define an insertion axis parallel to the front panel. 

15. The instmment of claim 9 wherein the Instmment 
includes drcuitry including a mother tx>ard adjacent 
to and parallel to the rear panel. 
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16. An electronic instmment comprising: 

a housing having a shape defined by an enve- 
lope having the fonn of simple solid body; 
the housing defining a cavity departing from the 
envelope; 

the housing including a cavity surface portion 
In part defining the cavity; and 
an electronic connector mounted to the cavity 
surface portion, such that at least a portion of 
a cable connector conneded to the connector 
resides within the envelope. 

17. The instmment of daim 16 wtierein the cavity sur- 
face portion is perpendk:ular to. a front panel of the 
housing. 

1& The instmment of daim 16 wherein the envelope is 
a rectangular volume. 

19. The instmment of daim 16 wherein the cavity has 
atheformof acomer, defined by three mutually per- 
pendicular surfaces. 

20. The Instmment of dalm 16 wherein the cavity is de- 
fined at an upper rear comer adfacent the instru- 
ment such that tfie connectors are accessible when 
the instmment resides on a work surface. 
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